1. Introduction
===============

Veno-occlusive disease of liver (VOD), as known as hepatic sinusoidal obstruction syndrome (SOS), is an obliterative venulitis of the terminal hepatic venules, which serves as a high risk of mortality.^\[[@R1]\]^ This kind of disease is often related with some kind of toxic and other pyrrolizidine alkaloid-containing herbal.^\[[@R2]\]^ The potential mechanism is destruction of hepatic sinusoidal endothelial cells (SEC), with sloughing and downstream occlusion of terminal hepatic venules.^\[[@R3]\]^ Contributing factors are SEC glutathione depletion, nitric oxide depletion, increased intrahepatic expression of matrix metalloproteinases.^\[[@R4]\]^ Here, we report a case of HVOD that has a history of ingestion of *Gynura segetum* for 1 mouth.

2. Case description
===================

A 46-year-old male was enrolled in the Second Xiangya Hospital of Central South University on Mar 3, 2015, due to abdominal pain, abdominal distension, and loss of appetite for 1 week. He had drunk 200 mL of spirit on a daily for 10 years. To treat his traumatic injuries, the patient had taken large doses of *Gynura segetum* before he developed symptoms. Physical examination revealed development of right upper-quadrant pain, ascites with shifting dullness, and unexplained weight gain. Laboratory tests showed that total albumin 50.5 g/L (60-85 g/L), albumin: 35.1 g/L (35--51 g/L), total bilirubin 17.8 μmol/L (5.13--22.24 μmol/L), direct bilirubin 9.2 μmol/L (1.70--8.55 μmol/L), alanine aminotransferase (ALT) 460U/L (9--50U/L), aspartate transaminase (AST) 469U/L (0-40U/L), total bile acid 68.4 μmol/L (0.1--10.0 μmol/L), and prothrombin time was 18.3 s (INR 1.52). The results of laboratory tests indicated liver injury. CT showed that hepatomegaly and the number of hepatic veins was reduced (Fig. [1](#F1){ref-type="fig"}A--D). Ultrasonography of liver showed that uniform distribution of parenchymal spot, less clear border, unclear intrahepatic vessels, abnormal liver blood flow distribution at the rate of 9.5 cm/s and characteristic portal flow reversal (Fig. [2](#F2){ref-type="fig"}A--E). Based on the history of *Gynura segetum* taking, typical clinical presentation, laboratory tests, the results of CT, and ultrasonography of liver, the patient was diagnosed with VOD. For the treatment, glutathione (1800 mg, ivgtt, Qd) and magnesium isoglycyrrhizinate (100 mg, ivgtt, Qd) was added to protect the liver and ceftazidime (2 g, ivgtt, Q8 hours) was aimed to control the infection; spironolactone tablets (20 mg, po, Q8 hours), furosemide injection (20 mg, iv, Qd) as diuretics to dehydrate, pantoprazole (40 mg, ivgtt, Qd) to protect the stomach; human serum albumin (5 g, ivgtt, Qd) to maintain oncotic pressure and several times abdominal paracentesis to control the symptoms of abdominal oppression. For 9 days, the AST level and the ALT level were decreased to 355U/L (9-50U/L) and 308U/L (0-40U/L), respectively. However, the total bilirubin level, the direct bilirubin level and the total bile acid level were elevated to 35.5 μmol/L (5.13-22.24 μmol/L), 19.7 μmol/L (1.70-8.55 μmol/L), and 82.5 μmol/L (0.1-10.0 μmol/L), respectively. For 18 days, the AST level and the ALT level were decreased to 224.1U/L (9-50U/L) and 265.1U/L (0-40U/L), respectively. However, the total bilirubin level, the direct bilirubin level and the total bile acid level were significantly elevated to 43.3 μmol/L (5.13-22.24 μmol/L), 22.8 μmol/L (1.70-8.55 μmol/L), and 139.9 μmol/L (0.1-10.0 μmol/L), respectively. Due to the worsening condition, we suggested the patient to receive liver transplantation. However, for the financial reasons, he failed to receive liver transplantation. The follow-up data showed that he died in 1 month after discharged from hospital.

![The computerized tomography (CT) of liver was shown. The inferior segment of inferior vena cava was poorly filled (A, B, red arrows); the hepatic veins were not developed, and the liver parenchyma was uneven (C, D, red arrows).](medi-97-e0552-g001){#F1}

![The ultrasonography of liver (A), star-shaped color (B), ascites (C, D), and gallbladder wall edema (E) can be seen in the liver ultrasonography.](medi-97-e0552-g002){#F2}

3. Discussion
=============

VOD of liver was first reported by Dr. Stillman and Lawrence.^\[[@R5],[@R6]\]^ The main characters of VOD were hepatalgia, hepatomegaly, and ascites. It is often caused by high-dose chemotherapy before bone marrow transplantations and ingestion of pyrrolizidine alkaloids contained in herbal. In China, *Gynura segetum* is regarded as a good herbal medicine, which has the main function of invigorating the circulation of blood to treat trauma. However, several articles reported that *Gynura segetum* has the hepatotoxicity component, namely pyrrolizidine alkaloids which could cause some special disease.^\[[@R3],[@R7]\]^

HVOD described by Dr. Dai was associated with the ingestion of *Gynura* root containing pyrrolizidine alkaloids.^\[[@R3]\]^ In 2011, Dr. Lin provided strong evidence for the correlation between HVOD and exposure to the *Gynura segetum*.^\[[@R7]\]^ In 2 literatures, Dai and Lin both provided precise confirmation of HVOD, which was based on the histology examination of liver tissue. Meanwhile, they also offered other common clinical examination methods to diagnose, such as laboratory tests, abdominal CT, digital subtraction angiography, ultrasonography, and so on. In our case, for the refusal of patient, we failed to take liver biopsies. Despite all, with the clinical examinations and past reports about HVOD and *Gynura segetum*, we also made a reliable diagnosis for the patient.

At present, apart from symptomatic methods, there was no specific treatment of HVOD. Hence, the key of the treatment of VOD should be symptomatic and rapid. When you receive a suspected case, you should pay more attention to monitoring of liver function, water-electrolyte balance, and infection control.^\[[@R8]\]^ When fluid retention and renal failure cannot be controlled, hemodialysis/hemofiltration were necessary.^\[[@R9]\]^ Heavy VOD should be transferred to the intensive care unit.^\[[@R10],[@R11]\]^ For most patients, they can recover under proper symptomatic treatment for weeks; however, 20% of the patients will have a final destination of liver failure; only a few will encounter cirrhotic portal hypertension.^\[[@R12]\]^ According to the literature, Dr. Dai mentioned transjugular intrahepatic portosystemic shunt (TIPS), an approach to decrease the effective hepatic vascular resistance by creating a shunt, which was not recommended for patients with HVOD.^\[[@R3],[@R4]\]^ With worsening condition, liver transplantation might be considered. At the same time, preventive measures were also important for patients. Hepatotoxic drugs and any plants containing pyrrolizidine alkaloids should be discontinued.

In conclusion, a liver biopsy is needed to make a definitive diagnosis of HVOD. However, if we could not take liver biopsies in the clinical practice, we could depend on ultrasound to acquire characteristic imaging findings, such as ascites, hepatomegaly, and portal flow reversal and so on. Compared with other VOD patients, this case progressed urgently and the overall survival time was only 2 months. So, early diagnosis is of importance to these patients whose disease progresses develop rapidly. We think that portal flow reversal is a characteristic imaging findings of HVOD, which provides useful information in our case and can be listed as a specific diagnostic criterion of HVOD. Furthermore, early preventive measures, including liver transplantation, should be considered for patients to avoid liver failure.

4. Method
=========

This was a case report. Ethics committee or institutional review board approval was not obtained. It was not necessary for the case report. The next of kin signed informed consent for the publication of this case report.

Acknowledgments
===============

The authors thank the next of kin for agreeing with our report and for providing a detailed medical history. We also thank all the 3 authors to collected data, draft the article, and finish the submission.

Author contributions
====================

Yongchang Zhang designed the project. Ziyi Sun prepared the manuscript and Jianmei Kang collected the data.

**Data curation:** Jianmei Kang.

**Formal analysis:** yongchang zhang.

**Writing -- original draft:** Ziyi Sun, Jianmei Kang.

**Writing -- review & editing:** yongchang zhang.

Abbreviations: ALB = albumin, ALT = alanine aminotransferase, AST = aspartate transaminase, DBILI = direct bilirubin, HVOD = hepatic veno-occlusive disease of liver, SEC = sinusoidal endothelial cells, SOS = sinusoidal obstruction syndrome; TBILI = total bilirubin, TIPS = transjugular intrahepatic portosystemic shunt, VOD = veno-occlusive disease of liver.

ZS and JK contributed equally to this work.

This work was partially supported by the National Natural Science Foundation (NO.81401902).

The authors declare no conflicts of interest.
